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Abstract 
Tanjung Morawa District is located in Deli Serdang Regency, which is 
directly adjacent to Medan City. It is a strategic area from economic 
growth importance point of view and potentially to grow fast. It has 
the chance for urban sprawl when it is not anticipated early. Therefore 
it is necessary to know whether urban sprawl has occurred in the 
study area, how much of the factors causing urban sprawl to affect the 
study area when it occurred, and which areas are mostly affected. This 
research study uses the overlay method to determine land use changes 
from year 2005 to 2015, then performs calculations to determine how 
much urban sprawl factors affect the study area using the Analytical 
Hierarchy Process. The conclusion of the study is that urban sprawl 
has occurred in Tanjung Morawa District with low typology, the 
influencing factors are accessibility 0.35, public services 0.19, land 
characteristics 0.15, land owner characteristics 0.15, the existence of 
regulations governing spatial planning 0.09, and developer initiatives 
0.07, area that affected the most is the village of Tanjung Morawa B. 
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1. INTRODUCTION 
A city is a residential area in which has various social and economic 
activities, facilities to support the activities of the residents in the area. 
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Uncontrolled urban development can cause problems due to the 
tendency of shifting urban functions toward suburbs. It is a common 
symptom or phenomenon of urban sprawl. 
Urban sprawl can be interpreted as a process of spreading on the 
physical properties of the city, moving outwards towards the 
appearance of the city (Yunus, 2006). The Encyclopedia of Human 
Geography stated that urban sprawl is an unplanned physical spread 
of the city that developed towards the outskirts, where the structure 
and development activities is rural area (Pitzl, 2004). 
Theoretically, the process of city development physically moving 
towards the suburbs is influenced by 6 (six) factors, which move 
centrifugally and at the same time show variations in the intensity of 
its development (Lee in Yunus: 2005). These factors are: (1) 
accessibility, (2) public services, (3) land characteristics, (4) land owner 
characteristics, (5) the existence of regulations governing spatial 
planning, and (6) developer initiative factors. 
The Tanjung Morawa Subdistrict in Deli Serdang Regency is an urban 
fringe area of Medan City. Initially, the centers of urban activities were 
centered in the Medan City area. With the continued increase in urban 
activities to become metropolitan, finally giving priority to the 
development of suburban areas that have the chance for urban sprawl. 
The problem is that it is not yet known whether urban sprawl has 
occurred in Tanjung Morawa District. To find this out , it has to be 
identified based on changes in land use and the factors that influence 
the occurrence of urban sprawl. Therefore, this study has the following 
objectives: (1) to find out whether urban sprawl has occurred in 
Tanjung Morawa sub-district, (2) to find out how many factors have 
caused the urban sprawl to occur if it has occurred, and (3) to find out 
which areas are affected the most.  
2. RESEARCH METHOD 
This study uses a descriptive method with a quantitative approach. 
Descriptive method is used to determine the value of independent 
variables, either one or more variables without making comparisons 
with other variables. While the quantitative approach is carried out 
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objectively on the aspect of measuring social phenomena that occur 
through statistical data to be described in several problem components, 
variables and indicators. 
Technical analysis of data using overlay method and Analytical 
Hierarchy Process or AHP. 
Through Geospatial Information System or GIS data in 2005, 2010, and 
2015 map overlays were carried out to determine the land changes that 
occurred. Furthermore, AHP analysis was carried out to determine the 
magnitude of the value of urban sprawl factors. The AHP analysis 
procedure is carried out by: (1) decomposition, by arranging the 
structure into parts in a hierarchy that functions to compare the 
objectives of the variables and alternatives at the study location, (2) 
assessment comparisons, by conducting pairwise comparisons using a 
comparison scale against all elements, namely between goals with 
variables and variables with the study area so as to produce a matrix 
which when combined produces a priority, and (3) priority synthesis, 
which is obtained from the calculation of local priorities with priorities 
in the form of variable assessments of the study area condition. 
3. RESULTS AND DISCUSSION 
A. Study Location 
The study location is an area consisted of Tanjung Morawa Pekan 
Village, Dagang Kerawan Village, Tanjung Morawa A Village, and 
Tanjung Morawa B Village which are located in the Tanjung Morawa 




Figure 1.  Regional Map of Tanjung Morawa District 
 
The study location is chosen because this area is the center of sub-
district activities with larger urban activities and located around a 
primary arterial road with a high level of service in connecting other 
urban centers in North Sumatra. 
B. Land Use Development 
The increase in population is directly proportional to the activities 
produced, so it requires land to accommodate the activities that 
continue to increase as well. Based on BPS statistical data in 2005, 2010 
and 2016, it is known that the average population growth rate in 
Tanjung Morawa District is 3.08 which is relatively fast (>2%). The 
highest population growth rates were in Tanjung Morawa A Village 
and Dagang Kerawan Village, which were 3.35% and 3.49%, 
respectively. Meanwhile, in Tanjung Morawa Village B, the population 
growth rate is moderate (1-2%) at 1.43%. Meanwhile, Tanjung Morawa 
Pekan Village as the capital of the sub-district and the center of trade 
and services, actually experienced a decrease in population by -0.05%. 
Through overlay analysis using GIS (Geospatial Information System) 
graphic processing tools and satellite imagery data, it is possible to 
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describe the process of land use change in the study area between 2005, 
2010 and 2015 as shown in the following figure: 
 
Figure 2. Land Use Change Map 
 
Based on Figure 2, it is known that the direction of land use change 
tends to follow the arterial road, in Tanjung Morawa A Village, 
Tanjung Morawa Pekan Village, and Tanjung Morawa B Village with 
the dominance of changes in agricultural land use into industrial land. 
Changes in land use also occurred in some areas of Tanjung Morawa A 
Village, from agricultural land into settlements. The magnitude of the 
change in area for each land use from 2005 - 2015 is shown in the 
following table: 
Table 1. Changes in Land Use of the Area in 2005 – 2015 
No. Land use 
Land area (Ha), Year 
Land Area Change for 10 
Years 
2005 2010 2015 Increase (Ha)) Decrease (Ha) 
1. Industriali 305,355 310,197 383,798 78,443  
2. Settlements 414,349 415,222 415,325 0,976  
3. Rice fields 81,615 81,615 81,615 -  
4. Farms 380,928 374,944 309,939  70,989 
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No. Land use 
Land area (Ha), Year 
Land Area Change for 10 
Years 
2005 2010 2015 Increase (Ha)) Decrease (Ha) 
5. Plantations 147,237 146,075 146,075  1,162 
6. Water body 4,198 4,198 4,198 -  
 
C. Area Analysis of Urban Sprawl 
1. Formation of a Hierarchical Structure 
The formation of a hierarchical structure is carried out so that 
solving a complex problem can be arranged into a hierarchical 
form consisting of elements grouped in levels. Starting from the 
top level, namely the overall goal to be achieved, consider the 
alternatives that exist for the existing variables, and the study area 
as the selection criteria. The formation of a hierarchical structure 
towards the objectives, variables and criteria of the region can be 
described through the following scheme: 
 
Figure 4. Purpose, Variable and Region relations 
 
2. Variable Assessment 
To see the level of importance of a variable, a comparison is made 
on each variable by filling in the weighted value based on the level 
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of influence of the interest of the variable. The variable in question 
is the percentage of each factor that affects urban sprawl, namely 
accessibility, public services, land characteristics, characteristics of 
land owners, the existence of regulations governing spatial 
planning, and developer initiatives. 
From the calculation of the percentage of the influence of each 
factor on the occurrence of urban sprawl, the order of influence 
from the highest to the lowest is obtained, namely: accessibility 
(35%), public services (19%), land characteristics (15%), land owner 
characteristics (15%), the existence of spatial regulations (9%), and 
developer initiatives (7%). 
 
Figure 5. Value of Urban Sprawl Factors Affecting the Study 
Area 
 
Carrying a logical consistency test on the results of the urban 
sprawl factor assessment that has met the requirements, then 
comparing the urban sprawl factor to the condition of the level of 
regional change. Each level of change is given a value, from 1 to 4. 
The results of the variable assessment are shown in the following 
table: 
Table 2.  Analysis of the Study Area based on the Value Scale 
No. Variable 




1. Accessibility Moderate changes 3 
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2. Public services Minor changes 2 
3. Land Characteristics Minor changes 2 
4. Land Owner Characteristics Moderate changes 3 
5. Governing regulations on spatial planning Unchanged 1 
6. Developer initiatives Unchanged 1 
 
To determine the typology level of urban sprawl in the study area, 
multiplied the percentaged weight with the value scale, the score 
for each value scale has the following meanings: (a) a score of 1.00 
– 1.75 no urban sprawl, (b) a score 1.76–2.50  low typological 
urban sprawl, (c) a score of 2.51 – 3.25 moderate typological urban 
sprawl, and (d) a score of 3.26 – 4.00 a high typological urban 
sprawl. 







1. Accessibility 35 3 1.05 
2. Public services 19 2 0.38 
3. Land Characteristics 15 2 0.30 
4. Land Owner Characteristics 15 3 0.45 
5. Governing regulations on spatial planning 9 1 0.09 
6. Developer initiatives 7 1 0.07 
Score 2.34 
 
Based on the results of scoring on the urban sprawl variable, a 
score of 2.34 was obtained, which means that urban sprawl has 
occurred in the study area with low typology. 
3. Alternative Assessment 
An alternative assessment was conducted to compare each area 
based on which variable had the highest priority and acted to 
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influence the outcome of the urban sprawl situation. The 
calculation results will produce eigenvalues which can be 
interpreted as a trait characteristic. The results of data processing 
on alternative assessments are shown in the following table:  











1. Accessibility 6% 28% 15% 51% 
2. Public services 12% 45% 17% 26% 
3. Land Characteristics 8% 32% 42% 18% 
4. Land Owner 
Characteristics 
8% 18% 42% 32% 
5. Governing regulations 
on spatial planning 
14% 40% 24% 23% 
6. Developer initiatives 56% 11% 27% 6% 
Based on the results of the alternative assessment on each variable, 
it can be explained as follows:  
a. Accessibility Factor 
Regarding the accessibility factor, the results of the calculation 
of the eigenvalues obtained an alternative sequence of urban 
sprawl in the study area, namely: Tanjung Morawa Village B 
51%, Tanjung Morawa Pekan Village 28%, Tanjung Morawa 
Village A 15%, and Dagang Kerawan Village 6%. 
b. General Service Factor 
Regarding the public service factor, the results of the 
calculation of the eigenvalues obtained an alternative sequence 
of urban sprawl in the study area, namely: Tanjung Morawa 
Pekan Village 45%, Tanjung Morawa Village B 26%, Tanjung 
Morawa Village A 17%, and Dagang Kerawan Village 12%. 
c. Land Characteristics Factor 
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Regarding the land characteristics factor, the results of the 
calculation of the eigenvalues obtained an alternative sequence 
of urban sprawl in the study area, namely: Tanjung Morawa 
Village A 42%, Tanjung Morawa Pekan Village 32%, Tanjung 
Morawa Village B 18%, and Dagang Kerawan Village 8%. 
d. Land Owner Characteristic Factors 
Regarding the characteristics of land owners, the results of the 
calculation of the eigenvalues obtained an alternative sequence 
of urban sprawl in the study area, namely: Tanjung Morawa 
Village A 42%, Tanjung Morawa Village A 32%, Tanjung 
Morawa Pekan Village 18%, and Dagang Kerawan Village 8%.  
e. Factors for The Existence of Regulations Governing Spatial Planning 
Regarding the factor of the existence of regulations governing 
spatial planning, the results of the calculation of the 
eigenvalues obtained an alternative sequence of urban sprawl 
in the study area, namely: Tanjung Morawa Pekan Village 
40%, Tanjung Morawa Village A 24%, Tanjung Morawa 
Village B 23%, and Dagang Kerawan Village 14 %. 
f. Developer Initiative Factor 
Regarding the developer initiative factor, the results of the 
calculation of the eigenvalues obtained an alternative sequence 
of urban sprawl in the study area, namely: Dagang Kerawan 
Village 56%, Tanjung Morawa Village A 27%, Kel. Tanjung 
Morawa Week 11% , and Tanjung Morawa Village B 6%.  
4. Prioritization 
Of the 4 (four) Kelurahan/Villages in the study area, the priority of 
the area with the largest urban sprawl is determined by calculating 
the alternative and variable weighted matrix (urban sprawl factor), 
where the matrix column is filled with the eigenvalues of each 
alternative to the variable and the eigenvalues of the previously 
calculated variables. After calculating the weight and variable 
matrices, the total score is then calculated to obtain alternative 
priorities for the choice of the study area that has the greatest 
influence on urban sprawl, obtained by multiplying the alternative 
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eigenvalue matrix with the variable eigenvalue. The calculation 
results are shown through the following graphic image:  
 
Gambar 12. Graphic of Urban Sprawl Values Affecting the Study 
Area 
 
Based on the calculation of alternative multiplication, the 
percentage of urban sprawl influence in the study area is obtained 
in order from the largest to the smallest, namely; (1). Tanjung 
Morawa Village B by 33%; (2). Tanjung Morawa Pekan Village by 
30%; (3). Tanjung Morawa Village A by 25%, and; (4). Village Trade 
Kerawan by 12%. 
D. CONCLUSION 
An urban sprawl study in Tanjung Morawa District was conducted to 
determine whether urban sprawl has occurred in the study area. How 
much did the factors causing urban sprawl affect the study area if it 
had occurred, and which areas were most affected. The assessment 
was carried out using the overlay method and the Analytical 
Hierarchy Process (AHP). 
Urban sprawl is a process of spreading urban features that occur in the 
study area as a result of the development of a city, which in the process 
includes changing open land into built-up land. In the study area in 
Tanjung Morawa District, the spread process has occurred horizontally 
and partly vertically. 
46 TTS4.0 
 
The results of the analysis show that the Tanjung Morawa District has 
urban sprawl with a low typology. The magnitude of the factors that 
affect the urban sprawl process in the area are the accessibility factor 
0.35, public service factor 0.19, land characteristics factor 0.15, land 
owner characteristic factor 0.15, the presence of regulations governing 
spatial planning factors 0.09, and developer initiative factor 0.07. Then 
the study areas that experienced the most urban sprawl were Tanjung 
Morawa B Village 33%, Tanjung Morawa Pekan Village 30%, Tanjung 
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